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HANDOVER AND RESELECTION
SEARCHING USING PREDICTIVE
MOBILITY

CROSS-REFERENCE

The present application is a continuation-in-part and
claims priority to U.S. patent application Ser. No. 14/014,
120, filed Aug. 29, 2013, entitled “PREDICTIVE MOBIL-
ITY IN CELLULAR NETWORKS,” the entire disclosure of
which is incorporated herein by reference for all purposes.
The present application also claims priority to U.S. Provi-
sional Patent Application No. 61/860,789, filed Jul. 31,
2013, entitled “PREDICTIVE MOBILITY IN CELLULAR
NETWORKS,” the entire disclosure of which is incorpo-
rated herein by reference for all purposes.

BACKGROUND

The present description relates generally to wireless com-
munication, and more specifically to adapting the behavior
of mobile devices based on observed mobility trends. Wire-
less communications systems are widely deployed to pro-
vide various types of communication content such as voice,
video, packet data, messaging, broadcast, and so on. These
systems may be multiple-access systems capable of support-
ing communication with multiple users by sharing the
available system resources (e.g., time, frequency, space and
power). Examples of such multiple-access systems include
code-division multiple access (CDMA) systems, time-divi-
sion multiple access (TDMA) systems, frequency-division
multiple access (FDMA) systems, and orthogonal fre-
quency-division multiple access (OFDMA) systems.

Generally, a wireless multiple-access communications
system may include a number of base stations, each simul-
taneously supporting communication for multiple mobile
devices. Base stations may communicate with mobile
devices on downstream and upstream links. Each base
station has a coverage range, which may be referred to as the
coverage area of the cell.

When a mobile device connected to a base station of a first
cell moves out of the coverage area of the first cell, the first
cell typically requests signal strength measurements for all
neighboring cells of the mobile device for use in identifying
a handover target candidate. These signal strength measure-
ments and reports may consume power, thereby reducing the
battery life of the mobile device. Additionally, these signal
strength measurements and reports may introduce delays
into the handover process, thereby increasing the likelihood
that a call or connection is lost during the handover. In
addition, significant signaling resources are used in commu-
nicating the measurement requests and reports between the
base stations and the mobile device before and during the
handover process. Generally, handover or reselection related
measurements and reports may utilize generic or predefined
mobility parameters that may not account for varying con-
ditions as the mobile device changes location.

While a mobile device in idle mode (i.e. a mode where the
device is camping on the cell and not actively communicat-
ing information with the base station) does not communicate
measurements to the network, the mobile device may still
monitor signal strength from neighboring cells so as to
identify good candidates for reselection. This monitoring
may consume a significant percentage of the mobile device’s
power consumption.

SUMMARY

The described features generally relate to one or more
improved systems, methods, and/or apparatuses for predic-
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tive mobility in cellular networks. Further scope of the
applicability of the described methods and apparatuses will
become apparent from the following detailed description,
claims, and drawings. The detailed description and specific
examples are given by way of illustration only, since various
changes and modifications within the spirit and scope of the
description will become apparent to those skilled in the art.

In a first set of illustrative examples, a method for
managing wireless communications is provided. The
method may include: accessing historical information asso-
ciated with mobility patterns of a mobile device; and modi-
fying a mobility parameter for at least one neighboring cell
of a set of neighboring cells for measurement by the mobile
device based on the historical information associated with
mobility patterns of the mobile device. The mobility param-
eter may be a handover or reselection threshold associated
with the at least one neighboring cell such that modifying the
mobility parameter may include adjusting a value of the
handover or reselection threshold. In some aspects, modi-
fying the mobility parameter may include setting different
handover or reselection thresholds for different ones of the
neighboring cells based on the historical information asso-
ciated with the mobility patterns of the mobile device.

In some aspects, the mobility parameter may be a search
window size associated with a handover or a reselection
such that modifying the mobility parameter may include
adjusting the search window size based on the historical
information. The mobility parameter may be a timing asso-
ciated with the at least one neighboring cell such that
modifying the mobility parameter may include adjusting the
timing associated with the at least one neighboring cell
based on the historical information. The mobility parameter
may be a cell tracking area parameter such that modifying
the mobility parameter may include restricting the measure-
ment of the neighboring cells to a subset of a set of cell
tracking areas associated with the neighboring cells based on
the historical information.

In some aspects, the method may include selecting the at
least one neighboring cell for measurement based on the
modified mobility parameter. The method may be performed
by a network entity, the mobile device, or a combination of
the two. The method may include receiving the historical
information from a server, the historical information may
include a mobility parameter history for at least one serving
cell of the mobile device. The historical information may
include a mobility parameter history for the neighboring
cells of the mobile device. The method may include collect-
ing and storing the historical information at the mobile
device over a predetermined period of time.

In some aspects, the method may include performing a
handover or cell reselection of the mobile device to the at
least one neighboring cell based on the modified mobility
parameter. In some aspects, the method may include deter-
mining that a measured signal strength of a serving cell of
the mobile device has dropped below a predetermined value,
and refraining from performing a handover or cell reselec-
tion of the mobile device from the serving cell to the at least
one neighboring cell based on the modified mobility param-
eters.

In a second illustrative set of examples, an apparatus for
managing wireless communications is provided. The appa-
ratus may include a processor and a memory in electronic
communication with the processor. The memory may
embody instructions being executable by the processor to:
access historical information associated with mobility pat-
terns of a mobile device; and modify a mobility parameter
for at least one neighboring cell of a set of neighboring cells
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for measurement by the mobile device based on the histori-
cal information associated with mobility patterns of the
mobile device.

In some aspects, the mobility parameter may be a han-
dover or reselection threshold associated with the at least
one neighboring cell such that the instructions to modify the
mobility parameter may include instructions executable to
adjust a value of the handover or reselection threshold. The
instructions to modify the mobility parameter may be
executable to set different handover or reselection thresholds
for different ones of the neighboring cells based on the
historical information associated with the mobility patterns
of the mobile device.

In some aspects, the mobility parameter may be a search
window size associated with a handover or a reselection
such that the instructions to modify the mobility parameter
may include instructions executable to adjust the search
window size based on the historical information. The mobil-
ity parameter may be a timing associated with the at least
one neighboring cell such that the instructions to modify the
mobility parameter may include instructions executable to
adjust the timing associated with the at least one neighboring
cell based on the historical information. The mobility param-
eter may be a cell tracking area parameter such that the
instructions to modify the mobility parameter may include
instructions executable to restrict the measurement of the
neighboring cells to a subset of a set of cell tracking areas
associated with the neighboring cells based on the historical
information.

In some aspects, the apparatus may include instructions
executable to select the at least one neighboring cell for
measurement based on the modified mobility parameter. The
apparatus may be at least one of a network entity, the mobile
device, or a combination of the two. The instructions may be
executable to receive the historical information from a
server, the historical information including a mobility
parameter history for at least one serving cell of the mobile
device. The historical information may include a mobility
parameter history for the neighboring cells of the mobile
device. The instructions may be executable to collect and
store the historical information at the mobile device over a
predetermined period of time.

In some aspects, the apparatus may include instructions
executable to perform a handover or cell reselection of the
mobile device to the at least one neighboring cell based on
the modified mobility parameter. The apparatus may include
instructions executable to determine that a measured signal
strength of a serving cell of the mobile device has dropped
below a predetermined value, and refrain from performing a
handover or cell reselection of the mobile device from the
serving cell to the at least one neighboring cell based on the
modified mobility parameters.

In a third illustrative set of examples, an apparatus for
managing wireless communications is provided. The appa-
ratus may include: means for accessing historical informa-
tion associated with mobility patterns of a mobile device,
and means for modifying a mobility parameter for at least
one neighboring cell of a set of neighboring cells for
measurement by the mobile device based on the historical
information associated with mobility patterns of the mobile
device. The mobility parameter may be a handover or
reselection threshold associated with the at least one neigh-
boring cell such that the means for modifying the mobility
parameter may include means for adjusting a value of the
handover or reselection threshold. The means for moditying
the mobility parameter may include means for setting dif-
ferent handover or reselection thresholds for different ones
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4

of the neighboring cells based on the historical information
associated with the mobility patterns of the mobile device.

In some aspects, the mobility parameter may be a search
window size associated with a handover or a reselection
such that the means for modifying the mobility parameter
may include means for adjusting the search window size
based on the historical information. The mobility parameter
may be a timing associated with the at least one neighboring
cell such that the means for modifying the mobility param-
eter may include means for adjusting the timing associated
with the at least one neighboring cell based on the historical
information. The mobility parameter may be a cell tracking
area parameter such that the means for modifying the
mobility parameter may include means for restricting the
measurement of the neighboring cells to a subset of a set of
cell tracking areas associated with the neighboring cells
based on the historical information.

In some aspects, the apparatus may include means for
selecting the at least one neighboring cell for measurement
based on the modified mobility parameter. The apparatus
may be at least one of a network entity, the mobile device,
or a combination of the two. The apparatus may include
means for receiving a historical information from a server,
the historical information including a mobility parameter
history for at least one serving cell of the mobile device. The
historical information may include a mobility parameter
history for the neighboring cells of the mobile device. The
apparatus may include means for collecting and storing the
historical information at the mobile device over a predeter-
mined period of time.

In some aspects, the apparatus may include means for
performing a handover or cell reselection of the mobile
device to the at least one neighboring cell based on the
modified mobility parameter. The apparatus may include
means for determining that a measured signal strength of a
serving cell of the mobile device has dropped below a
predetermined value, and means for refraining from per-
forming a handover or cell reselection of the mobile device
from the serving cell to the at least one neighboring cell
based on the modified mobility parameters.

In a fourth illustrative set of examples, a computer pro-
gram product for managing wireless communications is
provided. The computer program product may include a
non-transitory computer-readable storage medium including
instructions executable by a processor. The instructions may
be executable by the processor to: access historical infor-
mation associated with mobility patterns of a mobile device;
and modify a mobility parameter for at least one neighboring
cell of a set of neighboring cells for measurement by the
mobile device based on the historical information associated
with mobility patterns of the mobile device.

BRIEF DESCRIPTION OF THE DRAWINGS

A further understanding of the nature and advantages of
the present invention may be realized by reference to the
following drawings. In the appended figures, similar com-
ponents or features may have the same reference label.
Further, various components of the same type may be
distinguished by following the reference label by a dash and
a second label that distinguishes among the similar compo-
nents. If only the first reference label is used in the speci-
fication, the description is applicable to any one of the
similar components having the same first reference label
irrespective of the second reference label.
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FIG. 1 shows a block diagram of a wireless communica-
tions system, according to one aspect of the principles
described herein;

FIG. 2 shows a diagram of an example of device mobility
in a wireless communications system, according to one
aspect of the principles described herein;

FIGS. 3A-3C show a diagrams of other examples of
device mobility in a wireless communications system,
according to one aspect of the principles described herein;

FIG. 4 shows a diagram of an example of communications
between devices associated with a handover in a wireless
communications system, according to one aspect of the
principles described herein;

FIG. 5 shows a diagram of an example of communications
between devices associated with a handover in a wireless
communications system, according to one aspect of the
principles described herein;

FIG. 6 shows a diagram of an example of communications
between devices associated with a handover in a wireless
communications system, according to one aspect of the
principles described herein;

FIG. 7 shows a diagram of an example of communications
between devices associated with a handover in a wireless
communications system, according to one aspect so the
principles described herein;

FIG. 8 shows a diagram of an example of communications
between devices associated with a handover in a wireless
communications system, according to one aspect so the
principles described herein;

FIG. 9 shows a block diagram of a wireless communica-
tions system, according to one aspect of the principles
described herein;

FIG. 10 shows a block diagram of a wireless communi-
cations system, according to one aspect of the principles
described herein;

FIG. 11 shows a block diagram of one example of a
mobile device, according to one aspect of the principles
described herein;

FIG. 12 shows a block diagram of one example of a base
station, according to one aspect of the principles described
herein;

FIG. 13 shows a block diagram of one example of a
mobile device, according to one aspect of the principles
described herein;

FIG. 14 shows a block diagram of one example of a base
station, according to one aspect of the principles described
herein;

FIG. 15 shows a flowchart diagram of a method for
managing wireless communications, according to one aspect
of the principles described herein;

FIG. 16 shows a flowchart diagram of a method for
managing wireless communications, according to one aspect
of the principles described herein; and

FIG. 17 shows a flowchart diagram of a method for
managing wireless communications, according to one aspect
of the principles described herein.

DETAILED DESCRIPTION

Methods, systems, and devices are provided that may be
used to improve network and/or mobile device performance
based on learning and predicting the behavior of a mobile
device (e.g., mobile phone, laptop, tablet, etc.) user. For a
mobile device user, for example, using predictive behavior
may involve identifying a subset of one or more neighboring
cells for measurement by the mobile device using historical
information associated with mobility patterns of the mobile
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device. In some aspects, the historical information as well as
the current state or location of the mobile device may be
used to modify one or more of the parameters or algorithms
associated with measuring at least one of the set of serving
or neighboring cells for handover or cell reselection. These
measurements may then be used to hand off the mobile
device to the identified (i.e., predicted) cell as part of a
handover or a cell reselection, for example.

Thus, the following description provides examples, and is
not limiting of the scope, applicability, or configuration set
forth in the claims. Changes may be made in the function
and arrangement of elements discussed without departing
from the spirit and scope of the disclosure. Various embodi-
ments may omit, substitute, or add various procedures or
components as appropriate. For instance, the methods
described may be performed in an order different from that
described, and various steps may be added, omitted, or
combined. Also, features described with respect to certain
embodiments may be combined in other embodiments.

Techniques described herein may be used for various
wireless communications systems such as CDMA, TDMA,
FDMA, OFDMA, SC-FDMA, and other systems. The terms
“system” and “network” are often used interchangeably. A
CDMA system may implement a radio technology such as
CDMA2000, Unive